Introduction
During oestrus, the mare cervix is relaxed, providing a direct route for micro-organisms to be carried into the uterus at coitus (Millar, 1952) . The uterus at this time not only must move spermatozoa towards the oviduct but must also support sperm survival and eliminate micro¬ organisms so that the environment is suitable for the spermatozoa as well as for the developing embryo.
Information is scanty concerning mare uterine control of microbial growth or the concommitant uterine secretory changes induced by uterine micro-organisms. Six of the 10 known equine immunoglobulins have been found in mare uterine flushings (Kenney & Khaleel, 1975) and levels of some of these immunoglobulins appear to be higher in fertile than in sub-fertile mares (Asbury, Halliwell, Foster & Longino, 1980; Mitchell, Liu, Perryman, Stabenfeldt & Hughes, 1982) . Flushings from infected mare uteri also have significantly higher total protein concentrations than do those from uteri not harbouring bacteria (Blue, Brady, Davidson, & Kenney, 1982) . The influence of micro-organisms that do not infect the uterus on uterine protein levels has not been determined.
Reports of mare uterine secretory activity in relation to the oestrous cycle are at variance : secretory rates are higher at dioestrus (Zavy, Bazer & Sharp, 1978) or are not different in horse mares (Blue et al, 1982) or pony mares (Zavy et al, 1982) . One difference is the frequency of collection: flushings were taken by Blue et al (1982) twice in a cycle whereas Zavy et al (1978) obtained one flushing in a cycle.
The objective of the present studies of mare uterine resistance to bacteria was to determine whether protein content of uterine fluid is affected by frequency of flushing, presence of micro¬ organisms in the uterus before flushing or stage of cycle.
Materials and Methods
Mixed-breed mares with an average age of 10 years were used. The 20 mares were maintained on pasture with a daily grain ration and were selected on the basis of having a palpably normal genital tract, a Category I or II endometrium (Kenney, 1978) Table 2 , values were not always elevated when an organism had been isolated before flushing (Table 3 ). For example, Aspergillus sp. was not associated with a dramatic increase in total protein concentration or total recoverable protein levels, as was seen with Pseudomonas aeruginosa or Staphylococcus sp. With the exception of Escherichia coli, uterine residence of these micro-organisms was short-lived because they were not recovered when the uterus was re-swabbed 3-6 days later. The uterus from which E. coli was isolated was treated with antibiotics to ensure immediate recovery for another series of experiments. A vulvar discharge was not detected with any of the isolations. (Heap, 1962) . The rise in protein content of uterine flushings at mid-and late dioestrus found by Zavy et al. (1978) indicates increased uterine secretory activity during dioestrus. However, in this study and in the work of Blue et al (1982) , no significant rise in uterine fluid protein was found during dioestrus. This discrepancy may be resolved by examination of flushing constituents. An increase in uterine total protein concentration would be expected if there was an inflammatory reaction to a micro¬ organism due to mobilization of white blood cells and increased vascular permeability (Hawk, Brinsfield & Righter, 1963) . Low protein values associated with some positive swab cultures in this study may be due to uterine drainage through a relaxed cervix under the influence of oestrogen (Black, Simon, Kidder & Wiltbank, 1954) . Low values may also indicate a contaminant picked up from the lower reproductive tract. The use of a double guarded swab greatly reduces this possibility (Blanchard et al, 1981) but does not abolish it. The micro-organisms recovered in this study may also have been transitory in nature. The uterus is prone to invasion of bacteria from the lower reproductive tract. Observations of women (Bollinger, 1964) and mares (Scott, Daley, Baird, Sturgess & Frost, 1971 ; Newcombe, 1978) (Brandtzaeg, 1973) with a resultant increase in total protein concentration of the flushings.
At no time in this study was a cycle significantly shortened due to flushing. This is in agreement with the work of others (Zavy et al, 1978) in that trauma to the uterus is minimal compared to infusion of large volumes of saline (Arthur, 1975) . Uterine biopsy or cervical dilatation has been shown to shorten the mare oestrous cycle (Hurtgen & Ganjam, 1979) . To investigate whether the corpus luteum may be influenced by flushing, plasma samples were taken from two mares after flushing on Day 8 after ovulation. Progesterone levels from these samples were compared to progesterone levels 24 h later : on Day 8 the values were 14-5 and 13-3 ng/ml and on Day 9 they were 15-5 and 15-4 ng/ml respectively. These results suggest that corpus luteum function has not been altered by the flushing procedure. Failure to shorten the cycle in this study may have been due to lack of cervical and uterine stimulation during flushing or removal of the responsible mediator (e.g. prostaglandin) with the flushing.
